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^ (57) Abstract: A tracheostomy device has a short tube (10, 10\ 10 M ) terminating adjacent the internal end of an opening (4) into 
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opening, and a suction passage (34) extending externally by which secretions can be removed. 


WO 2004/096331 A2 I 


as to applicant's entitlement to apply for and be granted 
a patent (Rule 4.17(H)) for the following designations AE, 
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, 
EG, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LV, LV, MA, 
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, 
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, 
ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, SD, 
SL, SZ, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, 


LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPl patent (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG) 

— of inventorship (Rule 4. 1 7( iv)) for US only 
Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 


WO 2004/096331 


PCT/GB2004/001707 


1 

TRACHEOSTOMY DEVICE 

This invention relates to tracheostomy devices of the kind including a tabular member 
adapted to provide a gas passage into the trachea through an opening in neck tissues and an 
external retainer for retaining the tubular member with the external surface of the neck 
adjacent the opening. 

A tracheostomy is used to enable direct access for breathing gases into the trachea 
through a surgically-made opening in the throat. The airway into the trachea is usually 
maintained with a tracheostomy tube. The tracheostomy tube has a patient end angled so that 
its axis is directed generally caudally along the trachea. The tube is bent along its length so 
that the machine end emerges through the tracheostomy and is terminated by a coupling and a 
flange to which a strap is secured. The strap extends about the neck of the patient and is used 
to hold the tube in position. Tracheostomy tubes often have an inflatable cuff close to the 
patient end, which seals with the inside of the trachea, so as to confine gas flow to the bore of 
the tube. Tracheostomy tubes may have fenestrations above the cuff to allow some air flow to 
the larynx and thereby enable the patient to speak. 

Tracheostomy tubes have been used satisfactorily for many years. However, they do 
suffer from a number of disadvantages. First, during use, secretions, build up on the inside of 
the tube, which provide a site for the accumulation of bacteria. Release of these secretions 
into the respiratory passages is thought to be associated with a high prevalence of pneumonia 
infection in ventilated patients. For this reason, tracheostomy tubes must be carefully cleaned 
regularly. Alternatively, the tube may have a liner or inner cannula that is periodically 
removed and disposed of. These inner cannula have their own problems, such as in reducing 
the bore through the tracheostomy tube. The maintenance necessary for tracheostomy tubes is 
an additional burden on hospital staff and requires the establishment of procedures to ensure 
that the maintenance is carried out correctly and routinely. Another problem with 
tracheostomy tubes is that they need to be secured to the neck by means of a strap or the like. 
This makes the tubes more conspicuous, which is a particular problem to patients where the 
tube needs to be in place for prolonged periods. A further problem arises with cuffed tubes in 
that secretions produced in the upper part of the trachea, above the cuff on the tube, tend to 
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collect on the inflated cuff, between the outside of the tube and the trachea. Although some of 
these secretions can be removed by suctioning, it is difficult to remove all secretions from the 
confined space between the tube and trachea. 

It is an object of the present invention to provide an alternative tracheostomy device. 

According to one aspect of the present invention there is provided a tracheostomy 
device of the above-specified kind, characterised in that the patient end of the tubular 
member terminates adjacent the internal end of the opening, and that the device includes an 
internal retainer for retaining the tubular member with the internal surface of the trachea 
adjacent the opening. 

The device preferably includes a seal for substantially sealing the trachea above the 
opening into the trachea. The seal may have a fluid passage, such as a suction passage, 
opening at one end above the seal and extending out of the trachea via the opening. The seal 
preferably includes a deformable annular ring arranged to engage the surface of the trachea. 
The annular ring may be inflatable or it may include a resilient foam. The seal may include a 
web extending across the ring. The external retainer is preferably a flange and the internal 
retainer may be a displaceable member, such as a hinged tab and the tab may be connected 
with a cord by which the tab can be displaced. 

According to a second aspect of the present invention there is provided a 
tracheostomy device comprising a tubular member adapted to provide a gas passage into the 
trachea through an opening in neck tissues and a seal joined with the tubular member, 
characterised in that the seal is adapted to seal the trachea above the opening and retain the 
tubular member in position. 

According to a third aspect of the present invention there is provided a method of 
enabling flow of gas to a patient's trachea including the steps of forming a gas passage 
through neck tissue into the trachea and sealing the trachea against gas flow at a location 
above the gas passage. 
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A tracheostomy device according to the present invention will now be described, by 
way of example, with reference to the accompanying drawings, in which: 

Figure 1 is a sectional side elevation view of the device in use; 

Figure 2 is a sectional side elevation view of a part of the device to a larger 
scale; 

Figure 3 is a end view of the patient end of the part shown in Figure 2; 
Figure 4 is a sectional side elevation view of a part of an alternative device; 
Figure 5 is an end view of the patient end of the part shown in Figure 4; 
Figure 6 is a cross-sectional view of a part of another alternative device; and 

z 

Figure 7 is a sectional side elevation view of a further alternative device in use. 

With reference first to Figures 1 to 3, the device comprises two components namely a 
tubular component 1 providing an airway into the trachea 2 and a seal 3 preventing flow of 
gas along the trachea. 

The tubular component 1 comprises a short, stiff, plastics tube 10 of circular section. 
The tube 10 extends through a tracheostomy opening 4 through neck tissue 5 overlying the 
trachea 2 and its length is selected so that its patient end 1 1 terminates adjacent the internal 
end of the opening and its machine end 12 lies closely adjacent the skin surface 7. 

Both the machine end 12 and the patient end 1 1 have some form of retaining means 
13 and 14 respectively to prevent displacement of the tube 10. The external retaining means 
at the machine end 12 takes the form of a fixed circular flange 13 projecting radially 
outwardly and abutting the skin surface 7 around the opening 4. The flange 13 may be clear 
or skin-coloured to make it less conspicuous. The machine end 12 of the tube 10 may include 
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a conventional anti-occlusion cap, a coupling for connection to a ventilation machine, a 
speaking valve, HME or the like (not shown). 

The internal retaining means 14 may take various different forms. The form shown in 
Figures 1 to 3 comprises a single tab 15 of a stiff plastics material hinged at its rear end 16 
with the patient end 1 1 of the tube 10 and having a fold line 17 midway along its length. A 
pull cord 1 8 is joined with the forward end 19 of the tab 15 and extends rearwardly through a 
lumen 20 within the wall of the tube 10. The pull cord 1 8 is terminated with a button 21 by 
which it may be gripped and the cord can be fixed in position by pulling it into a narrow slot 
22 in the flange 13. The natural shape of the tab 15 is extending forwardly, longitudinally, to 
enable the tube 10 to be inserted in the opening 4. When the cord 18 is pulled, the forward 
end 19 of the tab 15 is pulled rearwardly, causing the tab to flex at its rear end 16 and at its 
fold line 17 so that it bends into a V shape with its midpoint being displaced outwardly so 
that tab is folded in half and projects outwardly. It will be appreciated that there could be 
more than one tab for additional security. To remove the tube 10, the cord 18 is released so 
that the tab 1 5 can straighten during withdrawal. 

The seal 3 includes an annular sealing ring 30 shaped to extend laterally across the 
trachea 2 and to engage the surface of the trachea and seal around its edge. A web 31 extends 
across the ring 30 to close its centre. The ring 30 could be inflatable or it may be of a resilient 
foam or the like formed integrally with the web 3 1 . The web 3 1 has a shallow funnel shape 
with its centre 32 located slightly below its edge 33. A flexible drainage conduit 34 extends 
downwardly from the centre 32 of the web 31 externally via the tube 10 and is terminated by 
a coupling and closure 35. 

The seal 3 is located above the airway provided by the tube 10 into the trachea 2 so 
that gas cannot flow above the seal and is, therefore, confined to flow along the tube. 
Secretions produced in the trachea 2 above the seal 3 will collect in the centre 32 of the web 
31 and can easily be removed by applying suction periodically to the coupling 35 of the 
drainage conduit 34. Alternatively, the conduit 34 could be left open and connected to a 
suitable drainage receptacle. The conduit 34 could be used to enable the patient to speak, by 
supplying air to the conduit so that it flows to the trachea above the seal 3. 
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The short length of the tube 10, without any appreciable projection into the trachea 2, 
has several advantages. There is less accumulation of secretions so maintenance is greatly 
facilitated. There is less risk of blockage by obstructions within the tube 10 and there is no 
risk of blocking by contact with the carina. The tube 10 affords less resistance to gas flow 
than conventional, longer tubes. Also, the short tube 10 does not create any obstruction 
should surgery be needed within the trachea 2 just below the tracheostomy 4. The absence of 
a cuff contacting the trachea below the tracheostomy opening can be an advantage if there 
has been damage to the trachea in this region.. Because the tube 10 can be securely retained 
by the internal and external retaining means, there is less need to use a strap to secure the 
external flange around the neck. This can help make the device less conspicuous than 
conventional tracheostomy tubes. 

Various modifications are possible to the device. The tube could be adjustable in 
length, such as by screw threading. 

Many alternative forms of retaining means are possible. Figures 4 and 5 show a tube 
10' with an inner retaining means provided by a rotatable tab 45 mounted on one end of a 
shaft 46 that extends outwardly through a lumen 47 in the wall of the tube. By rotating a 
handle 48 on the external end of the shaft, the tab 45 can be swung from a first position where 
it projects inwardly (for insertion) to a second position where it projects outwardly (for 
retaining the tube). 

Figure 6 illustrates a tube 10" in four longitudinal sections 51 to 54 that are foldable 
with one another along four longitudinal hinge lines 55 to 58 and that has fixed flanges 59 at 
both ends. The tube 10" is collapsed to a smaller cross-section for insertion so that the inner 
flanges 59 do not hinder this. The tube 10' * is then opened out within the tracheostomy 
opening so that the flanges 59 at the ends engage the surface of the trachea and the skin 
respectively. 

Figure 7 illustrates an alternative device where the inner retaining means is provided 
by the same component that effects the sealing. A deformable sealing ring 60 located above 
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the tube 10"' has an annular extension 61 projecting downwardly and encircling the patient 
end of the tube. This locates against the trachea surface around the patient end of the tube and 
also helps retain the tube. 

The invention could be modified in many other ways. For example, the seal above the 
tracheostomy opening could be used with a conventional, uncuffed tracheostomy tube. 
Alternatively, in some situations, the tube with its internal and external retaining means might 
not require the seal above the tracheostomy opening. 
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CLAIMS 


1 . A tracheostomy device including a tubular member (1 0, 1 0\ 1 0' ') adapted to provide 
a gas passage into the trachea (2) through an opening (4) in neck tissues (5) and an 
external retainer (13) for retaining the tubular member with the external surface (7) of 
the neck adjacent the opening (4), characterised in that the patient end (1 1) of the 
tubular member (10, 10% 10") terminates adjacent the internal end of the opening (4), 
and that the device includes an internal retainer (14, 45, 59, 61) for retaining the 
tubular member with the internal surface (6) of the trachea adjacent the opening. 

2. A tracheostomy device according to Claim 1 , characterised in that the device includes 
a seal (3, 60) for substantially sealing the trachea above the opening (4) into the 
trachea. 

3. A tracheostomy device according to Claim 2, characterised in that the seal (3, 60) 
includes a fluid passage (34) opening at one end above the seal and extending out of 
the trachea via the opening (4). 

4. A tracheostomy device according to Claim 3, characterised in that the fluid passage 
(34) is a suction passage. 

5. A tracheostomy device according to any one of Claims 2 to 4, characterised in that the 
seal (3, 60) includes a deformable annular ring (30, 60) arranged to engage the surface 
(6) of the trachea (2). 

6. . A tracheostomy device according to Claim 5, characterised in that the annular ring 

(30, 60) is inflatable. 

7. A tracheostomy device according to Claim 5, characterised in that the annular ring 
(30, 60) includes a resilient foam. 
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8. A tracheostomy device according to any one of Claims 5 to 7, characterised in that the 
seal (3) includes a web (31) extending across the ring (30). 

9. A tracheostomy device according to any one of the preceding claims, characterised in 
that the external retainer is a flange (13) and that the internal retainer is a displaceable 
member (14, 45). 

10. A tracheostomy device according to Claim 9, characterised in that the displaceable 
member is a hinged tab (14), and that the tab is connected with a cord (1 8) by which 
the tab can be displaced. 

11. A tracheostomy device comprising a tubular member (10' * ') adapted to provide a gas 
passage into the trachea through an opening in neck tissues and a seal (60) joined with 
the tubular member, characterised in that the seal (60) is adapted to seal the trachea 
above the opening and retain the tubular member in position. 

12. A method of enabling flow of gas to a patient's trachea including the steps of forming 
a gas passage (4) through neck tissue (5) into the trachea (2) and sealing the trachea 
against gas flow at a location above the gas passage. 




